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CALI BRATI ON STANDARD REQUI REMENT FOR A
METER CALI BRATOR AMPLI FI ER

1. SCOPE
1.1 Scope. This requirenment defines the nechanical and electrical

performance requirenents for a Meter Calibrator Anplifier, hereinafte
referred to as the MCA. The MCA provides Ceneral Purpose Interface Bus (GP
capabilities in accordance with | EEE-STD-488. The MCA is intended for use
shi pboard and shorebased Navy personnel in association wth calibrati
equi pnent used to calibrate nultineters. The MCA shall extend the AC volta
DC current and AC current ranges of the Fluke 5700A/ AN Cali brators present
used as Navy calibration standards. Al functions of the MCA, includi
operation and calibration, shall be controlled by the 5700A/ AN Cal i brat or.
MCA shall have its own binding post output termnals for the 1l1-anpere AC .
11-anpere DC current ranges. The generated high-voltage AC shall be rout
back through the 5700A/ AN and shall be avail able at the 5700A/ AN out put .

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The MCA shall conform to the Type Il, Cass 5, Style E
requirenents as specified in ML-T-28800 for Navy shipboard and shorebased
as nodi fied bel ow.

3.1.1 Design and Gnstruction. The MCA design and construction shall neet
t he requirements of ML-T-28800 for Type |11 equipnent.

3.1.2 Power requirenents. The MCA shall operate from a source of 103.5V to
126. 5V at 60Hz (5% si ngl e phase i nput power as specified in M L-T-28800.

3.1.2.1 FRuses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1.2.2 Power (onnection. The requirements for power source connections
shall be in accordance with ML-T-28800 with a 6 foot (1.8 n) mninmm | eng
cord.

3.1.3 Dnension and Wight. Maxi nmum di nensions shall not exceed
17 inches (43.2 cm) in width, 5.25 inches (13.3 cn) in height, and 25 incl
(63.5 cm) in depth. The weight shall not exceed 70 pounds (32 Kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi




batteries, including those encapsulated in integrated circuits, shall
submitted to the procuring activity at the tine of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.

3.2 Ewironnental Requirenents. The MCA shall neet the environnental
requirenents for a Type Il, Cass 5, Style E equipnent with the deviatic
speci fi ed bel ow

3.2.1 Tenperature and Himdity. The MCA shall neet the wuncertainty
specifications given herein under the conditions |isted bel ow
Tenperature(°Q Relative Himdity(%

Oper ati ng 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not controlled
3.2.2 Hectronagnetic Gonpatibility. The electromagnetic conpatibility

requi renents of ML-T-28800 are limted to the followi ng areas: CEOl1l, CEl
CS01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Gdlibration Interval. The MCA shall have an 85% or greater probability
of remaining within tolerances of all requirenents at the end of a 12 nor
peri od.

3.4 Mintainability. The MCA shall neet the Type Il nmaintainability
requirenents as specified in ML-T-28800 except the |owest discrete conpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Performance Requirenents. The oscillator shall provide the follow ng
capabilities. Unless otherwi se indicated, all performance requirenents sh
be net following a 30 mnute warmup period, over the tenperature range
+10(C to +40(C and with line voltage variation of (10%

3.5.1AC Vol tage. The MCA shall boost the AC Voltage of the 5700A/AN to
provi de a higher volt-hertz product capafihe tMCA generated AC voltage
shall be routed out the 5700A/ AN output binding post so as to appec
transparent to the user.

3.5.1. 1AC Voltage Specifications. Theabsol ute uncertainty of the MCA-
generated AC voltage shall not exceed the following specifications wh
operating within (5(C fromthe calibration tenperature.

Maxi num Qut put Fr equency ((ppmof output + n)
1100 V 40 Hz to 1 kHz 90 +4
1 kH to 20 kHz 165 + 6
20 kHz to 30 kHz 600 + 11
750 V 30 kHz to 50 kHz 600 + 11
50 kHz to 100 kHz 2300 + 45

3.5.1.2 Amplitude Resolution. The MCA output shall have 1 nV resol ution.

3.5.1. 3 FHequency Requirenents.




3.5.1. 3. 1Hequency Range. The MCA frequency range shall be 40 Hz to 100 kHz
up to 750 V, and 40 Hz to 30 kHz up to 1100V.

3.5.1.3. 2 Fequency lhcertainty. The frequency uncertainty shall be (0.01%
or bhetter.

3.5.1. 3.3 Fequency Resol ution. The frequency resolution shall be better
t han 0.009% for any frequency.

3.5. 1. 4Remot e Sensi ng. Four-wire renote sensing shall be provided. The
5700A/ AN shal | have control of the internal or external sensing condition
indicate the sense status on the front panel. Wen set for internal sense,
requi red connections shall be nade on the 5700A/ AN front panel.

3.5.1.5Load Gapacity. The MCA shall neet the uncertainty specifications in
3.5.1.1 to the follow ng | oad requirenents.

Maxi num Qut put F equency Maxi num Qur r ent Load Lints
1100 V 40 Hz to 5 kHz 50 mA 300 pF
5 kHz to 30 kHz 70 M 300 pF
30 kHz to 100 kHz 70 M 150 pF

3.5.1. 6load Regulation. The MCA shall be capable of driving capacitive |oads
up to 1000 pF. The MCA uncertainty during |oads of 1000 pF shall be no nt
than the uncertainty specifications in 3.5.1.1 plus the followng |oa
regul ati on adder.

Maixi num Qut put F equency ((ppmof output + M)
1100 V 40 H to 1 kH 10 + 1
1 kHz to 20 kHz 90 + 6
20 kHz to 50 kHz 275 + 11

50 kHz to 100 kHz 500 + 30

3.5.1.7 Tenperature Qoefficient. The MCA tenperature coefficient, when it is
operating outside (5(C of the calibration tenperature, shall not exceed the
followng from10(Cto 40(C

Maxi num Qut put F equency ((ppmof output)/ (C
1100 V 40 Hz to 1 kHz 5
1 kHz to 20 kHz 5
20 kHz to 50 kHz 10
50 kHz to 100 kHz 30

3.5.1.8 Harnonic Distortion and Noi se. The MCA harnonic distortion and noi se
(i ncl udi ng random spi kes), when neasured in a 10 Hz to 10 M bandw dth, shal |
not exceed the fol | ow ng.

Maxi num Qut put Fr equency ((%of out put)
150 pF | 1000 pF
1100 V 40 Hz to 1 kH 0.07 0.07
1 kH to 20 kHz 0.10 0.15
20 kHz to 50 kHz 0.30 0.30

50 kHz to 100 kHz 0.40 0.40



3.5.1. %hort TermSability. The 24 hour instability of the MCA when
operating within (1(C of the calibration tenperature shall not exceed t
fol | ow ng.

Maxi num Qut put Fr equency ((ppmof output + nV)
1100 V 40 H to 1 kH 10 + .5
1 kHz to 20 kHz 15 + 2
20 kHz to 50 kHz 40 + 2
50 kHz to 100 kHz 130 + 2

3.5.1.10 Settling Tine. The MA settling tine to full accuracy shall not
exceed the fol | ow ng.

Fr equency Settling Tine (seconds)
(120 H 11
120 Hz to 120 kHz 9
(120 kHz 6

Note: An additional 1 second is allowed for anplitude or frequency range
changes.

3.5.1.11 Quard. The MA AC section shall be guarded through the 5700A AN
Galibrator. The 5700A AN Galibrator shall contain the terminal which is
connected to the guard.

3.5.2 DC Qurrent. The MA shall be capable of extending the DC current
capability of the 57004 AN Galibrator to 11 A The MCA shall have a range of O
to 11 Awth the output current present at the MCA output bi ndi ng posts.

3.5.2.1 DC Qurrent Uhcertainty. Wen operating wthin (5 C of the calibration
tenp, the absolute uncertainty of the MCA 11-A DC current range shall be no

nore than ((360 ppmof output + 480 pA) .
3.5.2.2 Resolution. The MCA 11 ADC current range shall have a resol ution of

10 pA

3.5.2.3 Short TermSability. The 24 hour DC current instability of the MCA
when operating wthin (1(C of the calibration tenperature shall not exceed

((100 ppmof output + 130 pA.

3.5.2.4 Tenperature efficient. The MCA DC current tenperature-coefficient
adder, for 10(C to 40(C when operating outside (5(C of the calibration

tenperature, shall not exceed ((20ppmof output + 75 pA/ (C

3.5.2.5 Gonpliance Limt. The MCA DC current shall neet the uncertainty
specifications listed in 3.5.2.1 to a conpl i ance vol tage of 4 V.

3.5.2.6 Noise. The MCA DC current noi se shall not exceed the fol | ow ng.

Bandwi dt h Nbi se
0.1 Hzto 10 Hz (15 ppmof output + 70 pA) pk- pk
10 Hz to 10 kHz 175 pAns



3.5.2. 7&ettling Tine. The MCA DC current maxinum settling tinme to full
accuracy shall be 6 seconds, + 1 second for range or polarity changes.

3.5.3AC Qurrent . The MCA shall be capable of extending the AC current
capability of the 5700A/ AN Calibrator to 11 AL The MCA shall have a range o
Ato 11 Awith the output current present at the MCA output binding posts.

3.5.3.1AC Qurrent Lhcertainty. The absolute uncertainty of the MCA 11 A AC
current range shall neet the follow ng requirenents.

Maxi num Qut put Fr equency ((ppmof output + pA)
11 A 40 Hz to 1 kHz 460 + 170
1 kHz to 5 kHz 950 + 380
5 kHz to 10 kHz 3600 + 750

3.5.3. Resolution. The MCA 11 A AC current range shall have a resolution of
100 pA.

3.5.3. Xhort TermSability. The 24 hour AC-current instability of the MCA,
when operating wthin (1(C of the calibration tenp, shall not exceed t
f ol | owi ng.

Maxi num Qut put Fr equency ((ppmof output + pA)
11 A 40 Hz to 1 kHz 75 + 100
1 kHz to 5 kHz 100 + 150
5 kHz to 10 kHz 200 + 300

3.5. 3. 4Tenperature Qefficient. The MCA AC-current tenperature coefficient
adder, for 10(C to 40(C, when operating outside (5(C of the calibrati
tenperature, shall not exceed the follow ng.

Maxi num Qut put Fr equency ((ppmof output + A/ (C
11 A 40 Hz to 1 kHz 30 + 75
1 kHz to 5 kHz 50 + 75
5 kHz to 10 kHz 100 + 75
3.5.3.5Cnpliance Limt. The MCA AC current shall neet the uncertainty

specifications listed in 3.5.3.1 to a conpliance voltage of 3 V.

3.5.3.60stortion and Noise. The MCA AC current total distortion and noise
(i ncludi ng random spi kes) when neasured within a 10 Hz to 50 kHz bandw c
shall not exceed the followng using a resistive load within the rate
conpliance voltage limt.

Maxi num Qut put Fr equency ((%of out put)
11 A 40 Hz to 1 kHz .05
1 kHz to 5 kHz .12

5 kH to 10 kHz .5

3.5.3.7 &Settling Tinee. The MCA AC current naxi num settling tine to full
accuracy shall be 6 seconds, + 1 second for range or polarity changes.

3.6 Qperating Requirenents. The MCA shall provide the followng
capabilities via the controls of the 5700A AN Cal i brat or.




3.6.1FHont Panel Gontrol Requirenents. Al'l nodes and functions shall be
operabl e using front panel controls. The location and | abeling of indicato
controls and switches shall provide for maxinmum clarity and easily underst
operation without reference to tables, charts or flow diagrans.

3. 6.2 Sandby/ Qoerat e. A STANDBY/ OPERATE swi tch shall be provided.

3.6.3 Eror Qorrection. During calibration, the MCA shall provide the
capability to accept and store corrections for all neasurenent deviations f
nom nal conditions. The MCA shall neet all the specified performanc
specifications without requiring additional entry of any calibration factor
ot her correction data.

3.6.4 Self Test. The self test shall determ ne operational readiness and
isolate faulty nodules via the controls and indicators of the 5700A
Cal i brator.

3.6.4.1 Dsplay. If the self test fails, the display shall indicate the
nature of the failure and provide directions for diagnostic action. The 1|
front panel shall indicate when it is in voltage node, current node, overlo

fault and when the MCA to 5700A/ AN i nterface cable is di sconnect ed.

3.7 Daqgital Interface. The MCA shall provide a digital interface via the
5700A/ AN cal i brator as specified in ML-T-28800 and | EEE-488 GCeneral Purp
I nterface Bus (GPIB).

3.7. 1 Renote Prograimming Requirenents. Al | nodes, functions, and
i nputs/outputs of the MCA shall be renotely programmable over the |EEE-4
Ceneral Purpose Interface Bus (GPIB) via the 5700A/ AN Cal i brator.

3.7.2 PAAB Gpabilities. The followng | EEE-488 capabilities shall be
provi ded via the 5700A/ AN Cal i brator.

T6 or TE - Tal ker,
L4 or LE4 - Listener,
SR1 - Service request,

3.7.3 Satus Register Access Requirenents. Access to status register via the
5700A/ AN Cal i brator shall be available via the | EEE-488 bus to ascertain |
node, range and ot her operational and error status.

3.7.4 Bus Sring Termnator Requirenents. Termnators for a string of bus
commands shall be a carriage return followed by line feed and EO signal.

3.7.5 Bus Address Saitch. Address nust be selectable w thout renoving any
covers.

3.7.6 Bus Eror Handling Requirenents. Bus error reporting and recovery
conventions shall be fully described in the Operation and Mii ntenance Manua

3.7.7 Conpatibility. The MCA, when used as part of an automated system
shall be capable of automatically energizing and/or calibrating applicak
test instrunents and neasurenent systens that are | EEE-488 bus configure
The MCA shall be conpatible with the Fluke 1722A and 1722A/ AP Instrune
Controllers via the 5700A/ AN Cal i brator..




3.8 Accessories. The foll ow ng accessories shall be provided with each
MCA.

3.8.1 Power Gable. One power cable in accordance with MVL-T-28800, wth
mnimum length of 6 feet (1.8 nm).

3.8.2Interface Gable. One interface cable for interfacing the MCA to the
5700A/ AN Cal i brat or.

3.9Minual . At least two copies of an operation and mai ntenance manual shal
be provided. The manual shall neet the requirements of ML-M 7298.

3.9.1Glibration Procedure. A calibration procedure in accordance with M L-
M 38793 shal |l be provided.




